10.1159/000285017). Additionally, it would be interesting to see how each of these axes act separately when compared to absence rates. Although the overall likelihood was 10% greater, would it be significantly different for each individual axis? 2. This article seems very much to parallel the idea of PheWAS, or phenome-wide association studies (e.g DOI: 10.1111/imm.12195) but did not mention any of them. Instead of associating genotypes and phenotypes (ICD codes), the authors associate behavioral/environmental phenotypes (absence rate) with clinical phenotypes (ICD codes). Generally, multi-effect models such as logistic regression are common in this territory as well, providing a lot of statistical literature to draw on. This could even open up a new kind of "WAS"… It would certainly be worth exploring in future work at least. 3. With #2 being said, in PheWAS data cleansing mechanisms are important. Not all postcodes or school systems may have equal access to mental health facilities; an erroneous code may be entered; etc. In PheWAS, the "rule of three" is utilized to include individuals with at least three instances of a given ICD code, while having zero ICD code instances as a control (an ICD code appearing once or twice is usually excluded in large samples). It would be important to discuss the limitations of ICD codes in these respects. 4 . It would make sense to try different models of school absence binarization. The <80% school attendance makes sense, but different cutoffs (e.g. 60%, 70%, 90%) may affect the model and change the findings. 5. While confidence intervals have been included in the table, it would be better to include them in the body of the paper itself where relevant.
Additionally, there are some minor suggestions: 1. (P4L56) NHS (National Health Service) is never spelled out when it's used in the first time. 2. (P5L46) this sentence is a little confusing. "…four south boroughs -as well as some specialist services…" change "as well as" to "because"? rewrite the sentence? 3. (P12L26) "both DfE and SLaM data controllers both expressed… ", remove the second "both" 4. (P12L40) The numbers seem not matching. The sum of the percentage of the four stages (60.4% + 4.4% + 1.1% + 20.7%) is 86.6%, not 82.5%. 5. (P13L41) "Using deterministic matching techniques provided by DfE…" The word "deterministic" only appears twice in the discussion section. Should "deterministic matching" be explained in the method section and linked to the practice? 6. (P14L50) It is unclear what "flexibility" the government provided using the data separation principle in this sentence. Should this be described in the method section? 7. (P16L20) "Because the source data was available data to examine…", remove the second "data"
VERSION 1 -AUTHOR RESPONSE
Reviewer 1, Comment 1: "Odds ratio for positive linkage (Table 1) show interesting and robust trends for age, ethnicity, and ICD-10 codes reflecting mental disorders. However, why is social deprivation inconsistent, especially the least deprived group? Are the negative odds ratios in the 2nd and 3rd group explained by increasing percentages of children attending non-state maintained schools? Why is the least deprived group then equal in terms of positive linkage compared to the most deprived reference group. Thoughts on that would be a welcome addition to the Discussion section of the manuscript."
Author response: this is a great point raised by the reviewer, and we have included the following as a 3rd paragraph in the Discussion.
We found a U-shaped distribution in neighbourhood deprivation and likelihood of linkage.Compared to areas with the highest deprivation, areas within the 2nd and 3rd quartiles showed significantly reduced likelihood of linkage, but the most affluent areas showed minimal difference. This could relate to families from affluent areas being able to comply with the administrative process, and/or correct administrative errors, and families from the highest deprived areas having greater need and hence higher clinical contact with services. Both these factors may improve clerical accuracy and concordance with school data. Families from 2nd and 3rd quartiles may have less of both these characteristics, and hence reduce their likelihood of linkage. The current data available in this study does not permit this hypothesis to be tested, but findings suggest that a more detailed extraction examining frequency of clinical contact with services and data linkage outcome is an area for future work.
Reviewer 2, Comment 1: "It would be nice to have more discussion of the multiaxial system (MAS) of ICD-10 codes, or at least a citation of the material used to derive such a system; explaining its efficacy (e.g. DOI: 10.1159/000285017)."
Author response: We thank the reviewer for pointing this out, and we have now included the standard reference for describing the ICD-10 multiaxial system in child and adolescent psychiatry -Rutter, Michael & World Health Organization. (1996). Multiaxial classification of child and adolescent psychiatric disorders: the ICD-10 classification of mental and behavioural disorders in children and adolescents. Cambridge : Cambridge University Press Reviewer 2, Comment 2: "This article seems very much to parallel the idea of PheWAS, or phenomewide association studies (e.g DOI: 10.1111/imm.12195) but did not mention any of them. Instead of associating genotypes and phenotypes (ICD codes), the authors associate behavioral/environmental phenotypes (absence rate) with clinical phenotypes (ICD codes). Generally, multi-effect models such as logistic regression are common in this territory as well, providing a lot of statistical literature to draw on. This could even open up a new kind of "WAS"… It would certainly be worth exploring in future work at least. "
Author response:We are grateful to the reviewer for highlighting the similarities between this linkage endeavour and the PheWAS resources that are being developed internationally. However, in this submission we have been wary about drawing comparisons between the development of PheWas approaches and our own linked data resource. The purpose of this linkage project was not to explore genetic attributes and health-education phenotypes, and our ethical and governance requirements do not permit our work to extend into this sensitive area. Hence we are cautious about any making references to genetic work and readers inferring this will be a next step in our research.
Reviewer 2, Comment 3 : In PheWAS, the "rule of three" is utilized to include individuals with at least three instances of a given ICD code, while having zero ICD code instances as a control (an ICD code appearing once or twice is usually excluded in large samples). It would be important to discuss the limitations of ICD codes in these respects."
Author response: We are grateful to the reviewer for highlighting this methodological issue, and in response we have included the following statement as a study limitation within 9th paragraph within the discussion section of the manuscript.
ICD-10 codes permitted us to evaluate the effect of reaching threshold for a "clinical disorder" on absence rates in an efficient and cost-effective manner. However, collapsing ICD-10 categories into one binary variable only provided an 'average' effect across all ICD-10 diagnoses. This may have introduced aggregation bias, which disguised the potential heterogeneity of effects across different the diagnoses. Furthermore, the validity of ICD-10 codes in psychiatric registers can be variable, and although we did not disaggregate ICD-10 cases into specific disorders, it known some disorder codes are more likely to be misclassified than others, or at least more prone to diagnostic revision.1 Assessing the effect of variation in ICD-10 validity on school outcomes was beyond the scope of this study. However, we have provided solid ground-work for future research to refine the characterisation of clinical phenotypes either via algorithms that offer greater diagnostic precision for caseascertainment (such as an ICD-10 twice coding rule2) or take advantage of computational linguistic techniques (e.g. free-text extraction using natural languages processing approaches).3,4
Reviewer 2, Comment 4. "Additionally, it would be interesting to see how each of these axes act separately when compared to absence rates. Although the overall likelihood was 10% greater, would it be significantly different for each individual axis? It would make sense to try different models of school absence binarization. The <80% school attendance makes sense, but different cutoffs (e.g. 60%, 70%, 90%) may affect the model and change the findings."
Author response: To address this helpful comment we also have included the following statement in the limitation section of the manuscript.
The matching evaluation also has several limitations. We only reported on a single categorical absence outcome (less than 80% annual school attendance); whether linkage error had similarly limited effects on other discrete levels of absence (e.g. 60% or 90%) was not evaluated. 
